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ABSTRACT : 

By means of the invention described here, plastics are 
sorted using density 

differences arising on an increasing temperature from 
different thermal 

expansions of the individual plastics. Partially crystalline 
plastics, in 
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particular, exhibit large density changes in the crystallite 
melting range. 

The crystallite melting ranges are in different temperature 
ranges for 

individual types of plastics, allowing them to be separated 
via the density 

between the individual temperature ranges. This makes it 
possible to separate 

polyolefin mixtures into low-density polyethylene, 
high-density polyethylene 

and polypropylene. The process for the separation of 
polyolefins is 

substantially insensitive to the different densities of 
individual types of 

plastics. It is also possible reliably to separate filled 
polypropylene . 

In contrast to other sorting methods, such as hand 
sorting, a high yield and 

high sorting quality can be achieved here, and the sorting 
itself can be 

carried out more economically in overall terms. 
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ABSTRACT 



The present invention provides an improved design for 
the hindered settling bed within a mineral jig. The hin- 
dered settling bed contains relatively low density mate- 
rials that can be used in conjunction with high density 
materials to aid in the separation of particulate materials 
within the mineral jig. The presence of the relatively 
low density barrier materials in the settling bed allow 
for the separation to occur with less channelling of the 
separated material through the bed area. 

9 Claims, 1 Drawing Sheet 
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design, should provide for a hindered settling area that 
MODIFIED MINERAL JIG aids in the separation of the heavy and gangue particu- 

late materials without the problems of channelling or 
FIELD OF THE INVENTION flooding within the bed area. 

The present invention relates to mineral jigs used for 5 SUMMARY OF THE INVENTION 

the separation of particulate materials. More specifi- " * 

cally, the present invention relates to an improved hin- The present invention provides an improved mineral 
dered settling bed design for a mineral jig. jig that has a hindered settling bed for enhancing the 

„ A „ r^^r^^v separation of the particulate feed materials. The mineral 

BACKGROUND OF THE INVENTION 10 jig % ontains ^ hindered settling bed located between 

Mineral jigs are gravitational concentrators used an upper and a lower outlet The bed contains low 
widely in the mining industry to separate the mineral density barrier material that has a density of less than 1.8 
from the gangue material based on density differences in g/cm 3 . The particle size of the low density barrier mate- 
the separated materials. Mineral jigs have recently been . rial is such that it is retained on a screening sieve having 
used in soil decontamination processes such as those set 15 a nominal sieve opening of about 2.0 mm (0.08 inches), 
forth in U.S. Pat No. 5,128,068 to Lahoda et al. f as- Th e density of the low density barrier material is 
signed to the assignee of the present invention, and preferably from about 0.7 to about 1.6 g/cm 3 , and more 
which is incorporated herein in its entirety. preferably from about 0.85 to about 1.4 g/cm 3 . The 

The operation of a mmeral jig can either be in cocur- size h preferably sucn ^ ±e ma terial is re- 

rent or countercurrent mode. The ^untercurrent » ^ M| ^^^ IM-|jeve 
mode, as taught m U.S. Pat No. 5,128,068 is typically ^ ^ J 

preferred for soil decontamination. In the countercur- b v 7 

rent mode, the material to be separated is fed as a slurry BRIEF DESCRIPTION OF THE DRAWINGS 
into the top section of the jig and the material then 4 . t r . .. p . 

flows into the hindered settling bed. A rinsing solution 25 FIG. 1 is a cut-away view of the mmeral jig of the 
is fed into the bottom of the jig and this solution flows P**"? ^ ent1011 ; t 
within the jig in an upward fashion. The hindered set- \ * ^ sectional view of the hindered settling bed 

tling bed conventionally contains a layer of heavy par- wrwni ^ral jig of the present invention, 
ticulate aggregate material, called "ragging" that rests DETAILED DESCRIPTION OF THE 

upon a supporting grate. The ragging is commonly 30 INVENTION 
composed of gravel or a stone mixture. A layer or plu- 
rality of layers of balls, such as steel, glass, or ceramic The present invention relates to an improved design 
balls, is also frequently used in the bed area to aid the for a mineral jig. The mineral jig is outfitted with an 
separation process. The heavier particulate material in improved hindered settling bed that contains relatively 
the feed slurry penetrates through the ragging and the 35 low density barrier materials to aid in the separation of 
grate, flows counter to the rinse solution, and is with- variously sized particulate materials based upon their 
drawn as a concentrate from the bottom of the jig. The size and density, 

lighter gangue is carried out of the top of the jig with The invention is described with reference to FIG. 1 
the rinse solution as overflow material. The separation which shows a cross-sectional view of a mineral jig 16. 
in the jig is facilitated by imparting a high frequency 40 Such mineral jigs are well known and described in, for 
pulse/suction flow between 200 to 300 Hz to the solu- example, U.S. Pat No. 5,128,068 to LahooXet al., 
tion within the jig below the bed. This pulse/suction which is herein incorporated by reference in its entirety, 
flow is commonly imparted by use of a diaphragm. The mineral jig 16 can be operated in either a cocurrent 

The current operation of the jig under these condi- or COU ntercurrent mode, and the preferred countercur- 
tions suffers from various process problems. Coarser 45 rent mCK j e ^ set forf^ m pjQ 1. 
particles which are to be separated can have densities Contaminated waste material which can include such 
similar to or lighter than the bed ragging and dense ball materia is as soil, sand, sludge, sediments, scrap yard 
layer, and thus have a difficult tune traversing these ^ but p re ferably contaminated soil, is fed into the 
materials. upper portion 11 of the jig 16. The soil can be generally 

A particular problem ^ adjustmg the aggregate rag- 50 J£j£ni* as containing light particles 12 and heavy 
gmg coupled with the ball material layer and the jig narticles 14 ^ « h ~titic\es 12 eSerallv have a 
stroke length to achieve adequate separation. If the P*™** ^ | ne . Ug * ^TT generally nave a 
depth of the ragging material too grXthen a longer smaller cle P^les 14 and 

stroke length Required to disrupt this bed to allow ~eqi«ifly generally weigh less also. The soil la car- 
separation. However, the longer sfroke length tends to 55 mt0 « 16 ™ 10 ™ d 15 sus P ended m a 
disrupt the bed in such a way that the ragging reposi- ^~ to . a t ^_ sll ^ rry - . t. 
tions itself and channeling problems arise. This channel- operation of the jig 16 is such that the light parti- 

ling can usually only be detected by monitoring the exit cles 12 separated from the heavy particles 14 to a 
streams and thus is not detected immediately. If the certain extent. To accomplish this separation, a rinse 
stroke length is too short, the heavier, larger particles 60 solution is pumped into the jig 16 via line 32 by pump 
will not penetrate through the bed, resulting in the bed 30 The rinse solution is fed into the lower portion 38 of 
becoming packed and process flooding can occur with the jig 16. A superimposed pulsing flow is applied to the 
most of the material being carried away in the overflow. slurry within the jig 16 by means of a diaphragm 28 
If the depth of the ragging materials is decreased, then operated at a specified frequency and pulse stroke 
the separation efficiency between the particulate mate- 65 length to aid in the separation. The rinse solution carries 
rials decreases. the lighter particles 12 out of the upper portion 11 of the 

A need therefore exists to design an improved min- jig 16 via line 34. The heavy particles 14 migrate past 
eral jig for the separation of feed materials. The jig the upward flowing rinse solution within the jig 16 and 
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are collected near the lower portion 38 of the jig 16 and mm (0.18 inches). As those skilled in the art know, the 

removed via line 36 as a cleaned soil. grate openings can be larger, and some openings can be 

The jig 16 is conventionally outfitted with a hindered as large as about 12.5 mm (0.5 inches), in which case the 
settling bed. The bed is supported within the jig 16 by a lower density barrier materials would be selected to 
grate 26. Generally, a layer of aggregate material 22, 5 have a particle size greater than about that size, 
such as gravel, stones, or balls made of such materials as In one embodiment of the present invention the bar- 
steel, glass, or ceramic, is used to aid in the particle rier material 20 has a density below 1.0 g/cm 3 . These 
separation. These aggregrate materials 22 have a den- barrier materials can either be placed below the grate 26 
sity of about 2 g/cm 3 and higher. or in the normal position between the grate 26 and the 

The bed section 40 of the hindered settling bed of the 10 screen 24. 

present invention, as shown in more detail in FIG. 2, is We claim: 

provided with a layer of less dense barrier material 20. ^ An improved mineral jig having a hindered settling 

This bed material has a density of below about 1.8 comprising: 

g/cm 3 , preferably from about 0.7 to about 1.6 g/cm 3 , ^ a mineral jig comprising an inlet, an upper outlet 

and more preferably from about 0.85 to about 1.4 15 m ^ a i ower outlet; and 

g/cm 3 . This lower density barrier material 20 allows for ^ density separation means comprising a hindered 

improved separation of the light particles 12 and the settling bed located between the upper outlet and 

heavy particles 14 with a decreased pulse stroke length. ^ lower out i e t, the bed comprising two different 

The barrier material 20 can commonly be made from materials having different densities, including a 
polymeric and plastic materials which can either be 20 multip i e layer 0 f individual particles of a low den- 
solid or hollow. The barrier material 20 can also be ^ barrigr materM ^ving a density of less than 
made from other materials having a density outside the Lg - ^ ^ a ^ such that ^ low 
specified range as a hollow material with theoverall den$i barrier ^rial would be retained on a 
density of the material in me specified range. The pre- ^ sieve ^ a nominal sieve ^ of 
ferred shape of the barrier material 20 is spherical, how- 25 abQut Q * g ^ „ Q ^ 
ever any shape of the material can be used ^ mineral jig of claim 1 wherein the low density 

lUelowerdensity bamermaten^ barrier material comprises spherical balls having an 

mvention are preferable contained ^thmthe tei as a greater than about 0.18 inches (2.8 

multiple layer, however a monolayer can be used. The \ 

lower density barrier materials 20 can also be used in 30 rnm>> * t .. r . . , , . . , 

conjunction with an aggregate bed material 22 in the 3 - ™ e ™™ T ? » of clam \ wh ?™ * e lo J de ™% 

bed. Another embodiment of the invention is to use a barner material comprises material havmg a density of 

mixture of the lower density barrier materials 20 along from about 0.7 to about 1.6 g/cm 3 . 

with higher density, that is above about 2.0 g/cm 3 steel u 4 - ^ ^meral jig of claim 1 wherein the low density 

glass ceramic, or high density polymeric materials in the 35 barner material comprises material havmg a density of 

bed. The overall effect of using the lower density mate- from about 0.85 to about 1.4 g/cm 3 . 

rials is that the pulse stroke length can be decreased 5 - ^ mineral jig of claim 1 further comprising a 

while mamtaining the level of separation of the feed support located proximate to the bottom of the hin- 

I materials. The problems with channelling in the bed are dered **** for supporting the bed, and a screen located 

1 decreased by using the lower density materials since 40 proximate to the top of the hindered bed for enclosing 

jthey tend to settle into a uniform layer during operation toe bed. 

Wnd are not dislodged into regions giving rise to chan- Tb e mineral jig of claim 5 further comprising a 
belling as with the heavier aggregrate and other ragging high density barrier material layer located within the 
materials. The volume of the hindered settling bed bar- hindered bed and between the support and the low 
rier materials that is the lower density barrier materials 45 density material, the high density barrier material hav- 
20 is generally at least about 25 percent by volume, ing a density of at least 2.0 g/cm 3 . 
preferably from about 25 to about 85 percent by vol- 7. The mineral jig of claim 6 wherein the high density 
time, and more preferably from about 35 to about 75 barrier material comprises gravel, 
percent by volume. 8 « The mineral jig of claim 6 wherein the high density 
The lower density barrier materials 20 must have a 50 barrier material comprises at least one material selected 
particle size such that they do not migrate through the from the group consisting of glass, ceramic, and metal- 
bed and the grate 26. Thus, the barrier materials 20 have lie material. 

a particle size that is larger than the grate openings. In 9. The mineral jig of claim 6 wherein the high density 

practice the particle size of the barrier material 20 is barrier material has a density of at least about 3 g/cm 3 
such that it is retained on a screening sieve having a 55 and the low density barrier material has a particle size 

nominal sieve opening of about 2.0 mm (0.08 inches), such that the material is retained on a screening sieve 

preferably a nominal sieve opening of about 4.8 mm having a nominal sieve opening of about 0.18 inches (4.8 

(0.18 inches), and more preferably the barrier materials mm). 

20 have an average diameter of greater than about 4.8 * * • * * 

60 
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